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MULTIFUNCTIONAL UI INPUT DEVICE FOR MOBILE TERMINALS 



TECHNICAL FIELD OF THE INVENTION 

The invention relates to an UI (User Interface) input device and especially to a 
5 multifunctional UI input device for mobile terminals. 



BACKGROUND OF THE INVENTION 

Different kinds of mobile terminals comprising UI input devices are known from prior art 
such as portable computers or laptops, cellular telephones and personal digital assistants 
10 (PDA). Thus there are also provided lots of solutions for inputting data to these mobile 
terminals. The best-known UI input devices among other things are buttons, sensitive 
touch pad or plate mouse and pen-usable touch screen. Also voice commands are known 
from prior art to use for inputting data or controlling different kind of functions, such as 
for example call up to predetermined number. 

15 There are, however, some disadvantages in the prior art solutions for example when UI 
input devices known from prior art are used in tightly packed format, such as in 
traditional cellular telephones. For instance, the traditional way of putting the keyboard to 
the same side of the terminal where the display locates makes the keyboard and display to 
be smaller than desired and especially if the form- and size-factor trends are followed. 

20 Further some disadvantages relate also to use of touch-screen in a terminal such as poor 
optical performance and easily breakable structure, which features are not optimal for use 
in high-accuracy graphical displays that are carried around. Also pen-input UI devices are 
cumbersome because the pen is typically small and easy to lose. 



25 SUMMARY OF THE INVENTION 

An object of the invention is to solve the problem of how to implement easy to use user 
interface (UI), which offers maximized size of display and graphical input means, into 
tightly packed and easy-to-carry format. An additional object of the invention is also to 
solve the problem of how to efficiently use most of the surface area of the terminal for UI 
30 purposes. Further object of the invention is also to offer a familiar qwerty-type keyboard 
also to user of small mobile terminals without reducing the area of display. One 
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additional object of the invention is also to mechanically protect the terminal against 
pressure, push and mechanical stress. One further additional object of the invention is to 
make possible to use fingers of both hands at the same time for managing the data 
effectively on the display. 

5 The objects of the invention are fulfilled providing a mobile terminal with a touch pad 
UI, where the touch pad UI is separated from the display unit into the discrete unit and 
where the touch pad UI at least in one mode is arranged into the back side of the mobile 
terminal (an opposite side of the side where the display locates) so that a user can operate 
the touch pad UI device by his same finger by which he supports the mobile terminal at 

10 the back side when using the terminal. The touch pad UI may be flipped to the back side 
of the mobile terminal in a flip-type terminal construction, where the touch pad UI is 
hinged to the mobile terminal or alternatively the touch pad UI may be fixedly located in 
the back side of the mobile terminal in a monoblock-type terminal construction. In 
second mode the touch pad may be flipped to a certain angle (horizontal position) relative 

15 to the terminal in a flip-type terminal construction. In addition the objects of the 
invention are achieved by arranging the touch pad UI to recognize movements of the user 
finger on the touch pad independently of the position angle of the touch pad UI relative to 
the terminal and move a cursor on the display of the terminal and read input commands 
according to the movements of the finger. 

20 The following notions are used in this application: 

"Flip-type terminal construction": A flip-type terminal construction comprises a touch 
pad UI input device hinged to the mobile terminal by a hinge. Further in the flip-type 
terminal construction, three main usages for the solution can be applied: 

1° Touch pad UI is closed: a touch pad and display is mechanically protected, 
25 2° Touch pad UI is opened not over than approximately 180°: a touch pad is used 

in the same way as an input device in laptops, and 
3° Touch pad UI is opened approximately 360° opened: two-hand mode, where a 
touch pad is a pointing/input device using tips of middle fingers - no pen is 
needed! 

30 "Monoblock-type construction": A touch pad UI input device is located in outer surface 
of a B-cover (or Functional Cover) in a monoblock construction. In monoblock-type 
terminals the implementation can be either integrated or in form of functional cover. 

"Touch pad UI": A touch pad UI, or more precisely a multifunctional touch pad user 
interface device, typically comprises functionality for numbers of functions, such as 



2 



915-001.014 

determining movements of at least one fingertip on the surface of the touch pad UI. The 
touch pad UI advantageously comprises touch sensitive area for determining the 
movements of the finger on the surface of the touch pad. Additionally the touch pad UI 
may comprise a pressure sensitive means under the touch pad surface, for example, for 
5 determining the presses of the finger on the touch pad, so that a user could do point and 
click -operation as normally done with a mouse, for example. According to an 
embodiment of the invention the position of the cursor is determined by the position of a 
fingertip on the touch pad, and clicking is achieved by pressing the touch pad with the 
same finger. Clicking may be achieved also by pressing a certain button locating, for 
10 example, in the front side of a mobile terminal. The button may be pressed for example 
by a thumb. 

"Two-hand -mode": In this mode the touch pad UI is either fixedly arranged or 
alternatively flipped into the back side of a mobile terminal (opposite side of the display 
side) so that in use a user can see the display side of the mobile terminal in the field of 
15 vision, support the mobile terminal by his fingers at the back side and at the same time 
input data through the touch pad locating in the back side of the mobile terminal by using 
the same fingers by which he supports the mobile terminal and further seeing a cursor 
moving on the display of the mobile terminal following the movements of his finger on 
the touch pad UI at the same time when he is moving his finger on the touch pad UI. 

20 In first aspect of the invention, a method for providing a touch pad UI input device in a 
mobile terminal is presented. The method implemented in the flip-type mobile terminal 
includes at least following steps: observing the position angle of the touch pad UI input 
device relative to the mobile terminal and; if the touch pad UI input device is closed it 
acts as a mechanical protector for the surface of the touch pad UI and the display unit 

25 and; if the touch pad UI input device is opened (more than few degrees, such as for 
example opened about 90° but not more than approximately 180°), it is used in a same 
way as an input device in laptops and; if the touch pad UI input device is opened more 
than 180° or especially if it is opened completely (essentially 360°, whereupon the touch 
pad is located in the back side of the mobile terminal) it acts as a pointing and input 

30 device using tips of middle fingers, for example. Further, when the touch pad UI input 
device is opened more than 1 80°, movements of the fingers (in vertical directions if the 
touch pad is hinged to the lowest or upper part into the mobile terminal or alternatively in 
horizontal direction if the touch pad is hinged to the right or left part into the mobile 
terminal) on the touch pad has to be read contrary to the situation where the touch pad UI 

35 input device is opened at maximum 180°. 
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The method implemented in the monoblock-type mobile terminal and also in flip-type 
terminal construction when the touch pad is opened completely or located in the back 
side of the mobile terminal includes at least the following steps: observing movements or 
the position of the user fingertip on the touch pad UI by a touch sensitive means of the 
5 touch pad UI input device and determining and also displaying the position of the cursor 
on the display by the position of the fingertip on the touch pad. The method may also 
include the step of observing presses of the user fingertip on the touch pad UI input 
device, especially if the touch pad UI input device comprises a pressure sensitive means, 
and determining a click-operation by pressing the touch pad with the finger. Clicking 
10 may be achieved also by pressing a certain button by a thumb, where the button locates, 
for example, in the front side of the mobile terminal. 

Further the method according to an additional embodiment of the present invention 
implemented in the monoblock-type mobile terminal and also in flip-type terminal 
construction may include the step of dividing the touch pad UI virtually into the two or 

1 5 more portion, for example one portion for a left hand and one portion for a right hand, 
whereupon a user can move a cursor with his right hand finger, scroll a content displayed 
in the display of the mobile terminal in the direction of up/down by moving his left hand 
finger to the up/down or in the direction of left/right by moving his left hand finger to the 
left/right on the surface of the touch pad UI input device. Furthermore it may be possible 

20 for the user to zoom the content of the display in/out by moving his left finger on the left 
portion of the surface of the touch pad UI, for example, and at the same time pressing the 
right portion of the touch pad UI input device by a right hand finger, for example. 
Alternatively, at the same, when the user moves his finger on the surface of the touch pad 
UI, he can press, not the surface of the touch pad UI, but a certain button, such as a 

25 button locating, for example, in the front side of a mobile terminal in order to zoom the 
content of the display in or out. The button may be pressed for example by a thumb. The 
method described above may advantageously be utilized for example in improved web- 
browsing. 

In a second aspect of the invention, a mobile terminal embodying the invention is 
30 presented. The flip-type mobile terminal construction comprises a separate touch pad UI 
input device hinged to the mobile terminal in a way that in a closed position the touch 
pad UI input device act as a mechanical protector for the touch sensitive surface of the 
touch pad UI and the display unit. Further the touch pad UI input device is arranged to 
operate as an input device in laptops when opened more than few degrees (opened about 
35 90° but not more than approximately 180°, for example). In addition the touch pad UI 
input device is also arranged to operate as a pointing and input device using tips for 
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example of middle fingers when opened completely (essentially 360°, whereupon the 
touch pad is located in the back side of the mobile terminal). Furthermore the flip-type 
mobile terminal comprising the hinged touch pad UI input device is arranged to observe 
the position angle of the touch pad UI input device relative to the mobile terminal and 
5 function according to a certain mode characteristic for each position of the touch pad, 
such as for example operate on standby mode when the touch pad is closed and activating 
for example a virtual keyboard on the display when the touch pad is opened. Especially, 
the mobile terminal or alternatively the touch pad UI is arranged to read the movements 
of the fingers in vertical directions on the touch pad contrary in mode where the touch 
10 pad is opened more than approximately 180° as in mode where the touch pad is opened 
180° or less. 

In addition the mobile terminal or touch pad UI according to the invention is arranged to 
observe movements or the position of the user fingertip on the touch pad by a touch 
sensitive means of the touch pad UI input device and determine and also display the 

15 position of the cursor in the display by the position of the fingertip on the touch pad. 
Further according to an embodiment of the invention the touch pad UI input device may 
be pressure sensitive, whereupon the mobile terminal or touch pad UI may be arranged to 
observe presses of the user fingertip on the touch pad by a pressure sensitive means of the 
pressure sensitive touch pad UI input device and determine a click-operation by pressing 

20 the touch pad with the finger. 

Alternatively the touch pad UI input device or a sensitive area may be arranged fixedly 
into the back side of the mobile terminal in a monoblock-type terminal construction 
whereupon the monoblock-type mobile terminal is arranged to operate as a flip-type 
terminal construction which touch pad UI is completely opened. 

25 It should also be noted that the touch pad UI input device according to any embodiment 
of the invention may comprise a pressure sensitive means under the touch pad UI surface 
for example so that a user can do point and click -operations as normally done with a 
mouse and the position of the cursor on the display is determined by the position of the 
fingertip on the touch pad and clicking is achieved by pressing the touch pad with the 

30 same finger in the most advantageous embodiment of the invention. Clicking may be 
achieved also by pressing a certain button locating, for example, in the front side of a 
mobile terminal. The button may be pressed for example by a thumb. In addition it 
should be noted that the pressure sensitive means may be implemented by a dynamic or 
clickable (which may have only binary state) means. Clickable means may be constructed 

35 by dome structure in order to achieve physical feedback to the user when use the means. 
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Also the dynamic means may be used in "binary state", whereupon "feedback" to the 
user when using the means may be achieved by audible click-sound. 

Further a mobile terminal, both monoblock-type mobile terminal and also in flip-type 
terminal construction, may according to an additional embodiment of the present 
5 invention be arranged to divide the touch pad UI virtually into the two or more portion, 
for example one portion for a left hand and one portion for a right hand, whereupon a 
user can move a cursor with his right hand finger, scroll a content displayed in the display 
of the mobile terminal in the direction of up/down by moving his left hand finger to the 
up/down or in the direction of left/right by moving his left hand finger to the left/right on 

10 the surface of the touch pad UI input device. Furthermore the mobile terminal according 
to the invention may be arranged to zoom the content of the display in/out, when the user 
moves his left hand finger on the left portion of the surface of the touch pad UI, for 
example, and at the same time pressing the right portion of the touch pad UI input device 
by a right hand finger, for example. Alternatively the mobile terminal may comprise a 

15 certain button, such as a button locating, for example, in the front side of the mobile 
terminal, whereupon the user can press the button at the same when moving his finger on 
the surface of the touch pad UI in order to zoom the content of the display. 

According to the invention a user can advantageously achieve all the same functionality 
with the touch pad UI input device than with a pen-input UI, except that the pen is not 
20 needed. 

The invention relates to a method for providing a touch pad UI function for a mobile 
terminal, where the mobile terminal comprises a display and wherein the touch pad UI is 
a touch pad user interface input device, comprising the steps of: 

arranging the touch pad UI into the back side of the mobile terminal, 

25 - operating the touch pad UI by touching the touch pad UI at least by one finger, 

and 

observing the position of at least one finger on the UI, and determining the 
corresponding position of at least one cursor on the display in order to 
displaying said cursor according to the position of at least one finger on the UI. 

30 The invention further relates to a mobile terminal comprising a touch pad UI and a 
display, wherein the touch pad UI is a touch pad user interface input device, and 

wherein the touch pad UI is arranged into the back side of the mobile terminal, 
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wherein the touch pad UI is arranged to be operated by a touch of at least one 
finger, and 

the mobile terminal is further arranged to observe the position of at least one 
finger on the UI, and determine the corresponding position of at least one 
5 cursor on the display in order to display said cursor according to the position of 

at least one finger on the UI. 

The invention further relates to a touch pad UI for a mobile terminal, where the mobile 
terminal comprises a display, wherein the touch pad UI is a touch pad user interface input 
device, and 

10 - wherein the touch pad UI is arrangeable into the back side of the mobile 

terminal, 

wherein the touch pad UI is arranged to be operated by a touch of at least one 
finger, and 

the UI is further arranged to observe the position of at least one finger on the 
15 UI, and determine the corresponding position of at least one cursor on the 

display in order to display said cursor according to the position of at least one 
finger on the UI. 

Furthermore the invention relates to a touch pad UI, where the touch pad UI is a touch 
pad user interface input device comprising a touch sensitive surface to detect touch and 
20 movement of a finger on the surface of the touch pad UI and further comprising a 
pressure sensitive layer under the touch sensitive surface to detect press of a finger on the 
touch pad UI simulating a click-operation. 

The best mode of the invention is considered to be an implementation of a touch pad UI 
input device in a mobile terminal, where the touch pad is at least in one mode arranged 

25 into the back side of the mobile terminal in use so that a user can see the display side 
(front side) of the mobile terminal in the field of vision, support the mobile terminal by 
his fingers at the back side and at the same time input data through the touch pad locating 
in the back side of the mobile terminal by using the same fingers by which he supports 
the mobile terminal and further seeing a cursor moving on the display of the mobile 

30 terminal and following the movements of his finger on the touch pad UI at the same time 
when moving his finger on the touch pad UI. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Next the invention will be described in greater detail with reference to exemplary 
embodiments in accordance with the accompanying drawings, in which 

Figure 1 illustrates a flow diagram of an exemplary method for providing a mobile 
5 terminal according to an advantageous embodiment of the present 

invention, 

Figure 2 illustrates a flow diagram of an exemplary method for providing a mobile 
terminal according to an additional advantageous embodiment of the 
present invention, 

10 Figure 3a illustrates a front part of an exemplary mobile terminal embodying the first 
advantageous embodiment of the present invention, 

Figure 3b illustrates a back side part of an exemplary mobile terminal embodying the 
first advantageous embodiment of the present invention, 

Figure 4a illustrates an exemplary mobile terminal embodying the first aspect of the 
15 second advantageous embodiment of the present invention in a perspective 

view, 

Figure 4b illustrates an exemplary mobile terminal embodying the first aspect of the 
second advantageous embodiment of the present invention in a side view, 

Figure 5a illustrates an exemplary mobile terminal embodying the second aspect of 
20 the second advantageous embodiment of the present invention in a 

perspective view, 

Figure 5b illustrates an exemplary mobile terminal embodying the second aspect of 
the second advantageous embodiment of the present invention in a side 
view, 

25 Figure 6a illustrates an exemplary mobile terminal embodying the third aspect of the 
second advantageous embodiment of the present invention in a perspective 
view, 

Figure 6b illustrates an exemplary mobile terminal embodying the third aspect of the 
second advantageous embodiment of the present invention in a side view, 
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Figure 7a illustrates movements of a finger on the touch pad of an exemplary mobile 
terminal according to the present invention, and 

Figure 7b illustrates movements of a cursor on the display of an exemplary mobile 
terminal according to the present invention. 

5 

DETAILED DESCRIPTION 

Figure 1 illustrates a flow diagram of an exemplary method 100 for providing a mobile 
terminal according to an advantageous embodiment of the present invention comprising a 
touch pad UI input device. Especially the method 100 may be implemented in a flip-type 

10 terminal construction. The method may be considered to run as a loop, where in step 102 
the position or the angle of the touch pad UI relative to the mobile terminal where the 
touch pad UI is hinged is observed. In step 104 it is observed whether the touch pad is 
closed whereupon the mobile terminal is operated for example on standby mode and the 
touch pad UI acts as a mechanical protector for the display of the mobile terminal and 

15 also for the sensitive surface of the touch pad UI in step 106. If the touch pad UI is not 
closed the opening angle of the touch pad UI is observed in step 108 and if the opening 
angle is in a certain area, for example between 5° and at maximum approximately 180°, 
the touch pad UI is operated as a typical touch pad UI input device in laptops, where the 
mobile terminal may read the output of the touch pad UI for example in similar way as a 

20 laptop in step 110. 

If the touch pad UI is, however, opened completely in step 112 (approximately 360°, 
whereupon the touch pad UI is flipped to the back side of the mobile terminal) the touch 
pad UI is operated in so-called two-hand -mode, where the user can hold the mobile 
terminal with both hands seeing the display and controlling the touch pad UI input device 

25 for example with his middle fingers, which fingers among others basically support the 
mobile terminal in the back side and in fact touch at least partly the touch sensitive 
surface of the touch pad UI in step 114. In this mode the touch pad UI is located 
advantageously directly behind the display, whereupon an illusion may be achieved 
where the touch pad UI and display seems to operate "transparently". In addition in the 

30 two-hand -mode a conversion for the direction data of the fingers movements on the 
touch pad UI is typically made, especially in direction perpendicular to the hinge, 
because the cursor movements on the display depends on the position angle of the touch 
pad relative to the mobile terminal. Let us consider the flip-type terminal construction, 
where the touch pad UI is hinged to the mobile terminal at the lowest part, for example. 
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Now, if the touch pad UI is opened approximately 90° and a user moves his finger 
towards the hinge on the touch pad (farther from him) or alternatively if the touch pad is 
opened approximately 180° and a user moves his finger towards the hinge (upward) on 
the touch pad, the cursor advantageously moves up on the display, but if the touch pad is 
5 opened much over 180° (for example completely or approximately 360°) and the user 
moves his finger again towards the hinge (now downward) on the touch pad, the cursor 
should logically moves, however, downward on the display. Similar-type conversion has 
to be done also in situations, where the touch pad UI is hinged to the mobile terminal at 
somewhere else, such as at the right or left part. 

10 Otherwise, if the method does not observe the position angle of the touch pad UI relative 
to the mobile terminal, the method may go back to step 102. 

Figure 2 illustrates a flow diagram of an exemplary method 200 for providing a mobile 
terminal according to an additional advantageous embodiment of the present invention 
comprising a touch pad UI input device. The method 200 may be implemented both in a 
15 flip-type and monoblock-type terminal constructions. 

The method may be considered to run as a loop, where in step 202 the position of at least 
one fingertip of a user on the touch pad of the mobile terminal may be observed. The 
position data of the fingertip on the surface of the touch pad UI may be converted into the 
corresponding position data of the cursor on the display in step 204, when the cursor may 
20 be displayed in step 206 in a meaningful position on the display relative to the position of 
the fingertip on the touch pad so that if the user moves his finger on the surface of the 
touch pad the cursor will move on the display of the mobile terminal logically to the same 
direction as the finger on the touch pad. 

In step 208 presses of the user fingertip on the touch pad UI may be observed, especially 
25 if the touch pad UI is pressure sensitive touch pad UI input device. The presses of the 
fingertip on the touch pad UI may be determined as a click-operation in step 210, where 
the position of the fingertip at the moment when the touch pad is pressed is also 
registered because the appropriate input command depends on the position of the 
fingertip on the touch sensitive surface of the touch pad UI or the cursor on the display. 
30 Alternatively the user may press a certain button locating, for example, in the front side 
of a mobile terminal in step 208. The button may be pressed for example by a thumb. In 
step 210 the presses may be associated also to other functions, such as zoom-function, 
instead of simple click-operation. 
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Figure 3 a illustrates a front part and Figure 3b a back side part of an exemplary mobile 
terminal 300 embodying the first advantageous embodiment of the present invention. The 
mobile terminal 300 is a monoblock-type mobile terminal, where the touch pad UI input 
device 304 is advantageously arranged fixedly into the back side of the mobile terminal 
5 300 (opposite side of the display 302 in the mobile terminal 300). The touch pad 304 is 
advantageously arranged so, that in use the fingers of the user will support the mobile 
terminal 300 in the back side of the mobile terminal and the thumbs may be used for 
pressing control buttons 306 located in the front side of the mobile terminal, for example, 
and especially the middle fingers, for instance, may be used for operating the touch pad 
10 UI input device 3 04 . 

Figure 4a illustrates an exemplary mobile terminal 400 embodying the first aspect of the 
second advantageous embodiment of the present invention in a perspective view, and 
Figure 4b the same embodiment in a side view. The mobile terminal 400 is a flip-type 
mobile terminal construction comprising a touch pad UI input device 404 hinged to the 
15 mobile terminal 400 by a hinge 406 in a way that in a closed position as in Figure 4b the 
touch pad UI input device 404 act as a mechanical protector for the sensitive area of the 
touch pad 404 and the display unit of the mobile terminal 400. 

Figure 5a illustrates an exemplary mobile terminal 400 embodying the second aspect of 
the second advantageous embodiment of the present invention in a perspective view, and 

20 Figure 5b the same embodiment in a side view, where the touch pad UI input device 404 
is opened approximately to the horizontal position (position angle 403 is about 90°) 
relative to the mobile terminal 400. Now the touch pad UI input device 404 may operate 
as an input device in laptops, whereupon when the user moves his finger towards the 
hinge 406 in the direction of an arrow 408 the cursor on the display 402 will 

25 advantageously move in the direction of an arrow 410. 

Figure 6a illustrates an exemplary mobile terminal 400 embodying the third aspect of the 
second advantageous embodiment of the present invention in a perspective view, and 
Figure 6b the same embodiment in a side view, where the touch pad UI input device 404 
is completely opened (approximately 360°) relative to the mobile terminal 400, and when 

30 the touch pad 404 locates in the back side of the mobile terminal 400. Now the touch pad 
UI input device 404 may operate as a "transparent" pointing and input device, where the 
user may support the mobile terminal 400 with his fingers in the back side of the mobile 
terminal 400 and at the same time use his thumbs for pressing control buttons 412 (Figure 
5a), for example, and especially use his middle fingers, for instance, for operating the 

35 sensitive area of the touch pad UI input device 404 so that the user may "see" the 
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movements of his finger on the touch pad 404 as movements of the cursor 
("transparently") on the display of the mobile terminal 400. 

Especially in this embodiment (Figure 6a and 6b) the conversion for the direction data of 
the fingers movements on the touch pad UI may be made particularly in vertical 
5 direction, because if the user now moves his finger towards the hinge 406 in the direction 
of an arrow 414 (vertical direction), in fact he moves his finger downward (whereas in 
Figure 5a and 5b he moves his finger in horizontal direction) and thereby the cursor 
displayed on the display would logically move also downward (whereas in Figure 5a and 
5b it moves upward). Advantageously this function may be achieved programmatically. 

10 Figure 7a illustrates movements 701 of fingers on the touch pad UI input device 704 and 
figure 7b the corresponding movements of the cursor or cursors 703 on the display 702 of 
an exemplary mobile terminal 700 according to the present invention. In the embodiment 
illustrated in figures 7a and 7b the touch pad UI input device 704 advantageously 
operates as a "transparent" pointing and input device, where the user may support the 

15 mobile terminal 700 with his fingers in the back side of the mobile terminal 700 and use 
his thumbs for pressing control buttons 705, for example, and especially use his middle 
fingers, for instance, for operating the sensitive area 704a of the touch pad UI input 
device 704 so that the user may "see" the movements 701 of his finger/fingers 
("transparently") on the touch pad 704 as movements of the cursor/cursors 703 on the 

20 display 702 of the mobile terminal 700. The cursor 703 is typically displayed on the 
display 702 essentially on the imaged line 706 extending from the finger on the touch pad 
perpendicularly through the touch pad UI 704 and display 702. 

Different kinds of menus, icons, buttons and virtual keyboard, such as qwerty-type 
keyboard, may be activated and displayed on the display 702 of the mobile terminal 700, 
25 and especially when having the touch pad UI in the back side of the mobile terminal the 
user may make easily various choices by moving 701 his finger/fingers on the touch pad 
704 so, that the cursor/cursors 703 will move onto the displayed and desired menu or 
button on the display 702 of the mobile terminal 700, and then pressing the touch pad 704 
by the same finger simulating a click-operation. 

30 Further the display 702 may be divided virtually into the two or more portion, for 
example one portion 708a for left hand and one portion 708b for right hand, whereupon a 
user can move a cursor with his right hand finger, scroll a content displayed on the 
display of the mobile terminal in the direction of up/down by moving his left hand finger 
to the up/down or in the direction of left/right by moving his left hand finger to the 

35 left/right on the surface of the touch pad UI input device, for example. The division may 
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be done advantageously in vertical direction (in direction of line 708). The invention is 
however not restricted to this embodiment, but the division may also be done in 
horizontal direction, or both in horizontal and vertical direction if divided into the more 
than two portions, for example. 

5 Furthermore it may be possible for the user to zoom the content of the display 702 in/out 
by moving his left finger on the left portion (708a) of the surface of the touch pad UI 
input device 704, for example, and at the same time pressing the right portion (708b) of 
the touch pad UI input device 704 by a right hand finger, for example, especially when 
the touch pad UI is divided into the two portions (described in Figure 7a). Alternatively, 

10 at the same, when the user moves his finger on the surface of the touch pad UI 704, he 
can press, not the surface of the touch pad UI, but a certain button, such as a button 705 
locating, for example, in the front side of a mobile terminal 700 in order to zoom the 
content of the display 702 in or out. The button 705 may be pressed for example by a 
thumb. The zoom-effect may be implemented also in embodiments of the invention 

1 5 although the touch pad would not be divided. 

According to a further embodiment of the invention more than one cursor may be 
displayed on the display at the same time, but this may, however, be optional. Further it 
has to be noted that the embodiment illustrated in figures 7a and 7b may be implemented 
both in a monoblock-type mobile terminal construction as well in a flip-type mobile 

20 terminal construction. Especially when implemented the embodiment illustrated in 
figures 7a and 7b in the flip-type mobile terminal construction, the touch pad UI hinged 
to the mobile terminal is completely opened into the back side position. Furthermore it 
should be noted that functionality, such as virtual keyboard, discussed in connection with 
figures 7a and 7b, may also be implemented in other embodiment of the invention 

25 introduced in this document. 

The invention has been explained above with reference to the aforementioned 
embodiments, and several advantages of the invention have been demonstrated. It is clear 
that the invention is not only restricted to these embodiments, but comprises all possible 
embodiments within the spirit and scope of the inventive thought and the following 
30 patent claims. For example, different kinds of functionality may be achieved by 
programmatically, such as the touch pad may be divided virtually in two parts to have 
separate left and right parts, if desired, in any embodiment described above. 

Further it has to be noted that the touch pad UI may be arranged to carry out one part of 
functionality and the mobile terminal another part of functionality of the whole 
35 arrangement comprising the touch pad UI and mobile terminal. The invention does not 
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explicitly define certain tasks for the touch pad UI and certain tasks for the mobile 
terminal, but the component executing the task may vary between the touch pad UI and 
mobile terminal. 

Furthermore according to additional embodiments of the invention the touch pad UI 
device may be hinged to the mobile terminal also in somewhere else than at the lowest 
part, such as at the upper part, whereupon conversion for the direction data of the fingers 
movements on the touch pad may be made particularly in vertical direction when the 
touch pad UI is opened more than approximately 180° in vertical direction relative to the 
mobile terminal. 

Similarly, the touch pad UI device may be hinged to the mobile terminal at the right or 
left part, whereupon conversion for the direction data of the fingers movements on the 
touch pad may be made particularly in horizontal direction when the touch pad UI is 
opened more than approximately 180° in horizontal direction relative to the mobile 
terminal. 

In this document the vertical direction is used to be the direction, which is in direction of 
the arrow 414 illustrated in figure 6a and 6b and the horizontal direction is used to be the 
direction essentially perpendicular to said vertical direction. The horizontal direction is 
illustrated in figure 5a and 5b by the arrow 408. 
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